This paper presents a COTS selection methodology and its supporting tool OPAL that are to be used by certified IT consultants in Luxembourg, when they help SMEs evaluate COTS components. It highlights the benefits of the methodology and the efficiency gained by reusing SRS templates.
INTRODUCTION
As part of its IT technology transfer and innovation mission, our public organisation is defining and promoting a number of certifications schemes for Luxemburgish IT consultants operating in specific sectors. In particular, we have detected important needs in the SME/VSME sector where very few qualified consultants can be found offering effective services at a reasonable price. Along this line we have started to define labels and associated certification schemes for IT consultants operating in the domain of IT strategy, IT security and COTS procurement. Each certification scheme includes the training to a methodology and its supporting tool as well as the audit of a mission performed by the consultant in an SME. This paper deals with the activity of COTS selection by a consultant on behalf of an SME. Because of the limited resources (time and money) available in SMEs, it is clear that the consultant has to follow an effective methodology, also supported by an adequate tool enhancing his/her productivity, thus reducing the costs. In section 2, we give a global overview of the methodology that we have defined after the performance of several real COTS selection experimental cases in different types of SMEs. Through a UML Class Diagram, we clarify the different concepts used in the proposed approach. This diagram is also the model of the repository associated with a tool (called OPAL) that we have developed in support to the methodology. This tool has been developed according to an open-source mode. In the two following sections we illustrate how the efficiency of a consultant is improved using our approach. In Section 3 we explain one benefit of the methodology, which is based on an important requirements engineering (RE) component resulting in the production of a unique and structured Call for Tenders document that will be used in all the relations with the different COTS suppliers. This contrasts with other approaches where such document is not used and where the consultant has to read and compare different bids written using various terminologies and structured in different ways. Associated to this central Call for Tenders document is defined a detailed weighting scale system. In Section 4, we illustrate the use of it at the time when suppliers bids are received and analysed. In particular, we suggest how different functionalities offered by the OPAL tool can help in supporting a multi-viewpoints evaluation helping the consultant in the final choice.
Section 5 concludes by reporting the actual status regarding the experimentation of the approach. It also introduces some further research work regarding the reuse of requirements fragments when building the Call for Tenders. As explained in Section 4 Opal already offers reuse facilities but they need to be enhanced to make the consultant's selection process even more efficient.
OPAL METHODOLOGY AND CONCEPTS
The proposed methodology is in the line of other approaches like PORE (2), STACE (3), OTSO (4), SHERPA (5) or CRE (6) . The class diagram in Figure 1 presents the main concepts of the OPAL methodology. These concepts appear in bold in the text below. The purpose of OPAL methodology is to support a COTS selection project from the initial definition of the project scope to the final identification of the selected supplier bid. This methodology, which is composed of three phases, is supported by OPAL Tool, a software application that facilitates each step in the methodology. (1)
Phase 1: Identify Goals and Requirements
A COTS selection project is lead by a consultant on behalf of a customer company. In a first phase, the customer management identifies the impacted user groups and their business processes, explains the context of the project and defines the scope of the COTS selection project. The consultant helps the customer and their user groups specify the major goals of the project and define requirements. Once identified and structured into high-level requirements (e.g. "Contact Management" within a CRM tool), requirements (e.g. "Manage actions towards prospects") are weighted by each user group and then by the customer management representatives. They assign them a weighting level -e.g. "strategic, very important, nice to have" -from the pre-defined weighting scale.
Phase 2: Prepare Call for Tenders
The objective of the second phase of the OPAL methodology is to thoroughly prepare and publish Call for Tenders documents.
During this phase, requirements and high-level requirements are organised and described in the various sections of the software requirements specification SRS e.g. project description, functional, non-functional requirements and specific Call for Tenders constraints. Requirements are then translated into one or more straightforward questions (e.g. "Using your product, is it possible to review the list of actions that have been taken towards prospects?") associated with scoring scale (e.g. "Fully, Largely, Partially, Not"); this build up the Call for Tenders questionnaire. This questionnaire is used so that all suppliers answer the Call for Tenders using the same framework.
Finally the consultant explores the market to identify potential suppliers and send them the Call for Tenders documents.
Phase 3: Select Best COTS Bid
The last phase aims at analysing the bids resulting from the Call for Tenders and at choosing the best bid. The consulted suppliers answer the Call for Tenders by indicating with the scoring scale to which extend their bid answers each question and thus covers the requirements. The bid coverage rate is computed based on the score of each question and the weight of each requirement. The consultant analyses each bid individually and decides an overall commercial score for each supplier to express their level of understanding of the requirements, the quality of the bid, their technical ability... Next steps are to compare bids, to perform test cases on potential winners and to select the best solution for the given context. 
IMPROVED EFFICIENCY WRITING SRS
The methodology proposed for building the SRS is based on a mix of specific user's requirements elicitation and of reuse of SRS Templates. From our experience we conclude that highlighting user's requirements too much may result in a too companyspecific SRS and, finally, make the choice of COTS solutions impossible for this SRS. Therefore our proposal is to build the company-specific SRS within the context of a more general SRS template. This approach requires reuse facilities offered by the OPAL tool.
Requirements Reuse
In the OPAL repository there is the possibility of storing normal SRS produced in specific projects but also a number of SRS templates organised according to different functional domains (like ERP, CRM, etc). The content of a SRS template is a set of reusable requirements with associated questions. Those templates have been built by senior consultants on the basis of their experience and of several project-specific SRS produced by different consultants in various contexts. For example, today, a SME/ERP template is available including 300 requirements. Other available templates are about ERP selection for electricity company, Content Management Systems (CMS) for administration and CMS for SME.
Figure 2: OPAL reuse window
As illustrated in Figure 2 , when using the OPAL tool for building a new SRS, the consultant can: start from scratch (for projects in a new domain), copy a whole template, or copy some of the template's requirements. He can import entire sections from a template in the same functional domain, or non-functional requirements from another standard template (like one based on VOLERE (7)). He can also pick some specific requirements from existing projects with similarities. After this large import phase, the consultant just needs to refine his requirements and define the specifics and thus spends a minimum of time and efforts while guaranteeing the quality (consistency, completeness) of the SRS.
Questionnaire rephrasing
OPAL tool forces the consultant to further describe each lowest-level requirement with one or more questions to ensure a complete supplier understanding. So all the requirements are rephrased in a complete questionnaire that is sent to suppliers. Using this questionnaire guarantees that all bids will be in the same format and thereby can be easily compared by the consultant. On the hand, using this formatted questionnaire also helps the supplier in formulating a complete bid in response to the Call for Tenders. Using OPAL, the questionnaire is fully automatically published and made available in different formats (pdf, rtf, html).
IMPROVED EFFICIENCY COMPARING BIDS

Requirement Weighting
OPAL methodology requires weighting each requirement in order to focus the bid analysis process on strategic requirements. Using OPAL, the consultant weights each requirement with each user groups and then with the company management. Communication is simplified because users can clearly express their opinion by assigning a priority to each requirement. By using OPAL, it is difficult to forget a strategic requirement.
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Using the OPAL tool repository, the consultant can easily and quickly identify the list of suppliers to be consulted. He can select potential suppliers from any past projects and especially from projects belonging to the same functional domain. He can add additional suppliers for his/her particular project that will complete the reusable list.
Bid analysis
Using the questionnaire, suppliers assess the coverage of their solution to the requirements using a common framework. Questionnaire answers are the basis of the future contract between customer and supplier, so suppliers must be very careful with their answers. The consultant just verifies the consistency and completeness of the supplier's self-assessment.
OPAL automatically computes the weighted scores for each supplier then, gives:
• The bid coverage rate, • The list of requirements not sufficiently covered by the bid that need additional risks assessment, • Several ratios that will be used later to compare bids such as quality/price ratio, functional coverage rate, commercial score, total price. Moreover, OPAL provides additional facilities in order to define specific ratios (based on information available in repository) for discussion and decision-making.
Bids comparison
Each supplier bid is analysed in OPAL tool with the same criteria, the same analysis grid. This enables comparing bids and finally pointing out one or several best bids. The final decision is the result of a rational process. Using OPAL, the consultant can also make multicriteria bid comparisons using various viewpoints. Two examples are:
• Instead of comparing bids according to the synthetic weighting of all requirements, the consultant can compare bids according to each user group's viewpoint that consider only some requirements and might have for those requirements a weighting diverging from the synthetic one.
• As explained in Section 2, requirements are related to strategic goals of the company. As questions are related to requirements, bids can be compared according to their coverage of all or some specific goals.
CONCLUSION
As the result of 6 real case experimentations, we have improved and validated the key steps of the methodology presented in this paper. Also, at this stage, the first release of the open-source OPAL tool has been proven a valuable support to the approach by: guaranteeing the quality of requirements SRS document, improving the efficiency of Call for Tenders and making the choice of the supplier easy and rational. At this stage we can estimate that the consulting time can be reduced up to 20% by using OPAL. This percentage is based on comparison to similar past consulting jobs that did not follow the methodology nor use the tool. We have also to point out the usefulness of the publishing facility included in OPAL tool.
So, according to our basic objectives listed in the Introduction, we consider that we have achieved the preliminary steps making possible the transfer of the overall approach to IT consultants. To this end, a network of interested consultants has been set-up and the technology transfer process started. Together with the methodology the OPAL tool is given to consultants. One of the challenges of the network is that they use the tool for managing the COTS selection but also that they share their experiences by storing their projects SRS documents in the repository. By doing this, experts can consolidate them into SRS templates offered to the community.
In terms of future research we intend to improve our way to organise this SRS knowledge so that reusable requirements fragments can easily be identified. To do this, we need to organise them according to different perspectives like the business model (made of different generic business processes), the functional domain (ERP, CMS, etc) generic goals or qualities (like the approach proposed in [8] . As an example of preliminary result, in the ERP domain, we have identified a set of 40 high-level requirements that can guide the consultants in his/her reuse effort. To conclude, we would like to thank Brice Bucciarelli, Stefan Leidner, Samuel Renault, Raphaël Derulle and Fabrice DiMiscio for their efforts developing the methodology and the tool.
